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ABSTRACT 
This paper. reviews researc l~  evidcncc conccrniny the sa fe ty  
b e n c f i  l s  o f  rc t ro rc f lcc t ive  1 iccnsc p1;itcs. A su t )~ t i l l~ t ' i a l  n~~l~ lbcr  
o f  s tudies  have been carried out t o  date .  I n  allrlost a l l  cases the 
resu l t s  sho~i reductions in nighttime crash ra tes  with tile use of 
re t ro re f lec t i  ve 1 icense p la tes .  However, there a re  serious prob- 
lems with many of these s tud ies .  The f c ~  which seclil nlethodologi- 
ca l ly  sound show sriiall differences and, in one case ,  no d i f ferences  
a t  a l l .  
A discussion i s  provided of the problems involved in exper i -  
mentally demonstrating the value of r e t r o r e f l  ec t ive  1 icense p l a t e s  
i n  Michigan. Although the expected e f f ec t  i s  small ,  i t  could s t i l l  
be cost-beneficial . However, t o  conduct a real l y  adequate study 
would require a saniple of vehicles much 1  arger than used i n  any con- 
t ro l l ed  study reported t o  date.  
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I NTRODUCT 1014 ---- 
This review shall  be concerned prilnarily with two questions : 
1. Of what value are  r e t r o r e f l e c t i ve  l icense  pla tes?  
2. What would be required to  demonstrate t h e i r  sa fe ty  
potential  (assuriiing the avai lable  evidence i s  not 
conclusive) ? 
A t  the s t a r t  i t  i s  important t o  point out t ha t  there a r e  two 
recent ,  coniprehensive reviews of t h i s  subject  matter wr i t t en  by 
highly qual i f ied  individuals (Cook, 1975; Hulbert and Burg, 1975).  
I t  would be pointless to  duplicate these e f f o r t s .  Rather t h i s  paper 
sha l l  b r ie f ly  review the avai lable  material pertaining t o  the  points  
mentioned above with pa r t i cu la r  emphasis t o  the s i t ua t i on  in Michigan, 
where such a d i s t inc t ion  seems per t inen t .  Persons i n t e r e s t ed  i n  a 
more complete discussion may wish t o  consult  the documents referenced.  
DEFINITION 
e 
The telm "ref1 ectori  zed 1 icense p la te"  a1 though in corr;nion use ,  
i s  a  misnomer. The proper term i s  " r e t r o r e f l e c t i v e . "  All ob jec t s  
r e f l e c t  l i g h t  to  a greater  or  l e s s e r  ex ten t .  A r e t r o r e f l e c t o r  appears 
much brighter  than a conventional surface  because i t  has op t i c a l  
propert ies which cause most of the  l i g h t  impinging upon i t  t o  be 
ref lec ted back toward the source. Thus the  observer ' s  eye must be 
close t o  the source fo r  the r e t r o r e f l e c t i ve  object  t o  appear b r i gh t .  
The angular separation between a d r i v e r ' s  eyes and the headlamps i s  
small enough so t h a t  r e t r o r e f l e c to r s  a r e  qu i t e  e f f e c t i v e  a t  reason- 
able distances.  For an observer not i n  a c a r ,  a  r e t r o r e f l e c t i v e  p l a t e  
would appear no d i f f e r en t  than a normal p l a t e ,  u ~ ~ l e s s  i t i s  viewed 
w i t h  a f l a sh l i gh t  held close t o  the  eye, o r  some such arrangement. 
. . 
This i s  an important point ,  s i nce ,  a s  wi l l  be noted,  improved l e g i -  
b i l  i t y  i s  an argument used fo r  r e t r o r e f l c c t i v e  p l a t e s .  This "improved 
Icgibi l i  ty" appl ics only for favorable viewing conditions (norni~l  ly 
from a c a r ) .  
, A substantial rlunlher of argu~~icnts have been raised t o  support the 
use of re t roref lec t ive  license plates.  Since the license pla te  func- 
tions as a n  additional marker on the car i f  i t  i s  given a re t ro -  
re f l ec t i  ve treatment, most of these points are  visi  bi 1 i ty (hence 
safe ty)  related.  
1. I t  improves the likelihood t h a t  a  car will be seen by an 
approaching driver. I f  the nornlal vehicle l igh t s  are  on 
and operating properly, th i s  i s  a  dubious argument. I f  
the l ights  are n o t  operating for some reason or are very 
dim due t o  internal d i r t  accuniulation or e lec t r i ca l  problems, 
then the plate may significantly improve the 1 ikel ihood of 
the vehicle being seen or the distance a t  which i t  i s  seen. 
2. I t  aids in identifying the orientation of  vehicles having 
a l i gh t  or  l ights inoperative on one side.  
I t  aids in making judgments of separation distance.  This 
argument was advanced by Cook ( 1 9 7 5 ) .  I n  the opinion of 
the present authors, i t  i s  a questionable point .  The 
apparent s ize  of a re t roref lec t ive  pla te  depends on i t s  
luminance, which depends in turn on the aim and in tens i ty  
o f  the lamps being used by the approaching car  and  the 
ref lec t ive  efficiency of the pla te  i t s e l f  (which can be 
markedly affected by d i r t  or damage t o  i t s  surface) .  
4 .  I t  is  a back-up vehicle marker which i s  less  eas i ly  damaged 
then the standard re t roref lec tors  and i s  regularly renewed. 
5. I t  impr~ves the l eg ib i l i t y  of the l icense p la te .  This i s  a 
valid argument. If  the plate i s  clean and  in good shape, 
l eg ib i l i ty  of both the front  and rear plates wil l  be 
draniatical ly in~provcd over a non-rctrorcflect ivc p l a t e .  
Ilowevcr, in Miclligan, wllicli uses re t ro rc f lcc t ive  Icgcnds , 
the  improvenient would be niinimsl . I t  i s  a  niatter of cotil- 
paring the  l e g i b i l i t y  of a  wliitc legend ( a s  in  Flichigdn) 
t o  a  black legend as would be the case i f  f ~ r l l y  r e t r o -  
reflective p la tes  were adopted. Recent research (Olsori 
and Bcrnste in ,  1977)  suggests the re  i s  no d i f fe rence  i n  
l e g i b i l i t y  when both a r e  in  good condi t ion.  tlowever, t he  
exposed bead systenl used in Michigan i s  tiarder t o  keep 
clean t h a n  enclosed lens nia tcr ia ls  which niight be used in  
a  f u l l y  r e t r o r e f l e c t i v e  systcni, so a  g r ea t e r  reduction in 
legend r e f l e c t i v i t y  over time could be oxpected, t oge the r  
w i t h  a  reduction in l e g i b i l i t y .  
SAFETY 
Accident Studies .  - The key s e l l i n g  point  f o r  r e f l e c to r i z ed  
p la tes  i s  s a f e ty .  I f  they a re  a t  a l l  e f f e c t i v e  as  a  s a f e ty  measure 
- they should produce a  decrease i n  acc iden ts .  This has been a  po in t  
of p r inc ip le  concern, i n  pa r t  perhaps because the s a f e ty  b e n e f i t s ,  i f  
any, a re  more read i ly  quant i f ied than some o ther  bene f i t s .  
A subs tan t ia l  number of s t ud i e s  have, been reported which have 
sought t o  demonstrate changes in  accident  r a t e s  associa ted w i t h  the  
use of r e t r o r e f l e c t i v e  l i cense  p l a t e s .  These s h a l l  now be b r i e f l y  
reviewed. 
Minnesota (Baerwald, Karmeier , a n d  Herrington, 1960) 
This study compared accident  data f o r  1955, which was p r i o r  t o  
the  introduction of r e t r o r e f l e c t i v e  l i c ense  p l a t e s ,  and 1957,  a f t e r  
they had come i n t o  use. In genera l ,  i t  was found t h a t  var ious  c l a s s e s  
o f  accidents increased during the  day and decreased during t he  n igh t .  
While these t rends  a r e  cons i s ten t  w i t h  what would be expected i f  
r e t r o r e f l e c t i ve  p l a t e s  a r e  bene f i c i a l ,  the "before  and a f t e r "  design 
used confounds t h e  var iable  o f  i n t e r e s t  with any o ther  changes which 
may have occurred i n  t he  same time period.  
Maine ----- (flaine ----- Sta t r  -- Police, 1963) 
This study colilpared accident data for 1945-43, whicll was pr ior  
to  the introduction of re t roref lec t ive  license platcs a n d  1950-63 ,  
a f t c r  they h a d  conle i n t o  use. On the average, rurcil collisiorls w i t h  
parked vehicles declined by nearly GO:; in the years a f t e r  the re t ro -  
ref lec t ive  plates h a d  been introduced. All other categories o f  rural 
accidents increased by a n  average of  niore t h a n  100":. 
Like the t'linnesota study, th i s  was a "before a n d  a f t c r "  design 
and the same cautions apply t o  interpretat ion of the r e su l t s .  
Iowa, Poll: County - (Iovra Departnlcnt o f  Pub1 i c  Safety,  19GO) 
This study involved a b o u t  100,000 vehicles in 1959. A t o ta l  of 
60,000 re t roref lec t ive  plates were issued t o  t h e  f i r s t  persons t o  
apply t h a t  year. The r e s t  of the county residents received normal 
plates. The data indicate t h a t  the population of vehicles L I ~  t h  re t ro-  
ref lec t ive  plates were struck f a r  less  often while parked a t  n i g h t  
than vehicles ~ i i t h  regular plates.  The discrepancy was greater  fo r  
unlighted areas,  although the nunber involved i s  qui te  small.  
Again, the data support the use of re t ro re f lec t ive  p l a t e s ,  b u t  
i n  th i s  case there i s  a  question as t o  whether early l icense pla te  
applicants are similar  t o  those w h o  apply l a t e r .  I f  not ,  t h e n  the 
issue i s  the extent t o  which the resul ts  r e f l e c t  group di f ferences .  
North Carolina (Campbell and Rouse, 1968) 
This study compared the accident experience of cars w i t h  a n d  
wi thou t  re t roref lec t ive  license plates f o r  a six week period in ear ly  
1967 while b o t h  types were on the road during the annual change. The 
data indicate a  re la t ively  modest change in rear  end co l l i s ions  favor- 
i n g  cars with re t roref lec t ive  l icense pla tes .  The difference was 
s t a t i s t i c a l l y  s ignif icant .  
Given the ' d i f f i cu l t i e s  under which t h i s  study was carr ied  out 
(short time period, liniited sample) i t  was well done. I t  docs su f fe r  
from the problem of early a n d  l a t e  applicants which plagued the Polk 
County e f f o r t .  The authors notcd that  other co l l i s ion  categories did 
n o t  ctlaliyc in conlparing thc two groups, which rilay indicate  tha t  
"safet-y conscious~icss" on ttlc part  of thc early 1 iccrlsc applicants 
was not a f ac to r .  More t h a n  any e a r l i e r  s tudy,  t h i s  onc suggcsts 
t h a t  I h c  safe ty  claims of ret t-oreflcct ivc l icense pla te  advocates liiay 
be real . 
Virginia (Stoke, ----- 1974) 
I n  t h i s  study 200,000 vehicles were involved fo r  a period of 13 
months. Half viere issued re t ro re f lec t ive  p l a t e s ,  half  regular  p l a t e s .  
Care was taken t o  t r y  t o  nial:e the d i s t r ibu t ion  t r u ly  randmi. I n  the 
t e s t  period 497  of the non-retroreflect ive vehicles a n d  475 of the 
re t ro re f lec t ive  vehicles were struck in the rear  a t  night .  While the 
difference i s  in a direction favoring r e t ro r e f l e c t i ve  p l a t e s ,  i t  i s  
not large enough t o  be " s t a t i s t i c a l  l y  s i gn i f i c an t .  " 
The Virginia study has been c r i t i c i z ed  on a t  l e a s t  two occasions 
(Kleinknecht and Hicks, 1975; Ericson, 1976). The t h ru s t  of each of 
these c r i t i c a l  reviews b,ss t o  the e f f ec t  t h a t  the " i rg in ia  study 
lacked s t a t i s t i c a l  "power." A brief  explanation of t h i s  concept i s  
i n  order. 
Inferent ia l  s t a t i s t i c s ,  as used by Stoke f o r  example, a r e  a tool 
which allow the investigator t o  make a statement concerning the proba- 
b i l i t y  t h a t  an observed difference could have cane about purely by 
chance. I f  the probabil i ty i s  small enough (normally 0.05 o r  0.01 a r e  
used) the difference i s  said t o  be " s t a t i s t i c a l l y  s i gn i f i c an t . "  I f  
. t h e  probabil i ty i s  too high t o  permit a  judgment of " s t a t i s t i c a l l y  
s ign i f i can t"  then a problem a r i s e s .  Clear ly ,  i t  i s  possible f o r  two 
conditions t o  d i f f e r ,  but a  study,  through poor design o r  whatever, 
may f a i l  t o  demonstrate s t a t i s t i c a l l y  acceptable l eve l s .  The proba- 
b i l i t y  of two or  more conditions actual ly  being d i f f e r en t  a n d  produc- 
Tng s t a t i s t i c a l  ly acceptable differences i s  known as "power. " The 
power levels  in the Virginia s t u d y  a re  qu i t e  low, about 0.16. Phrased 
another way, the probabil i ty of real d i f fcrcnccs  o f  the s i z e  notcd 
being judgcd s ign i f i can t  in the Virginia study was 0 .16 ,  o r  about 1 i n  6 .  
Australia ' ( ~ u s t r a l i a n  Road Fcdcrai.ion, 1972) 
-ÎI-- --.l------l--l-----.- -
This report contains brief 111entior1 of accident s t a t i s t i c s  from 
l'asn~aniil for the years 1969-70, prior  t o ,  a n d  1970-72, subserl~re~it t o  
the introduction o f  rc t roref l  ect ive 1 iccnsc pla tes .  Wlii l e  vellicle 
registrat ion increased from about 156,000 t o  171,000 i ti t h a t  period,  
'accidents decl ined fro111 1,413 t o  1,371, a n  e f fec t ive  iinprovei~iellt of 
13.4%. 
The Tasniania data,  l ike  those froni sorue other studies c i t e d ,  
represent ra\q accident data which did n o t  r e su l t  from a planned 
. I investigation. I t  i s  a  "before and a f t e r "  s i tua t ion  a n d  su f fe r s  from 
lack of control over other events \lrhich niay have influenced the acci-  
dent ra te .  
Australian Capital Territory ( V a u g h a n  a n d  Wood, 1975) 
Retroreflective 1 icense plates were introduced in to  the Austral ian 
Capital Territory s tar t ing in September, 1968. Due t o  the vehicle 
licensing system used there,  the t r ans i t ion  period unt i l  a l l  cars were 
so equipped was nearly a year. The investigators used t h e  same logic 
as the North Carolina study. I t  was found tha t  the nuzber o f  instances 
where cars without re t roref lec t ive  plates struck cars w i t h  the re t ro -  
ref lec t ive  plates was vi r tual ly  ident ica l  t o  the number of instances 
where b o t h  the s t r ik ing a n d  struck vehicles had r e t ro r e f l e c t i ve  plates 
(175 a n d  174 respectively) . 
Although the sample of vehicles i s  f a i r l y  small,  t h i s  study was 
carefully done and, together with the North Carolina a n d  Virginia 
s tudies ,  probably provides the best avai lable  data as t o  the  value of 
re t roref lec t ive  1 icense pla tes .  
Conclusions from Accident Studies. Clearly,  a subs tan t ia l  e f f o r t  
has gone in to  evaluating the safety benef i ts  of r e t r o r e f l e c t i ve  1 icense 
pla tes .  Three main points should be noted: 
1, Most studies show differences i n  accident ra tes  consis- 
tent  with the hypothesis t ha t  r c t r o r e f l c c t i ve  1 icensc 
pla tes  a rc  a s ignificant  safety itcni. I n  sonie 
instances tlic diffcrcnccs in accident rdtcs are  
very large indced. 
2. I n  general ,  the studies which h d d  thc nioi-e rigorous 
expel-in~ental cc,r,trols report the s n i ~ l l c s t  differerlces 
a n d ,  in one instance, no difference a t  a l l .  This 
suggests (but does not prove) tha t  the methods of sonie 
of the ea r l i e r  studies were se r io~rs ly  flawed a n d  the 
r e s u l t s ,  as 2 consequericc, wrong or a t  l e a s t  op t imis t i c .  
Despite the ef for t  expended a n d  the re la t ively  consis- 
t en t  r e su l t s ,  the issue cannot f a i r l y  be described as 
s e t t l e d .  Proponents of re t ro re f l  ect ive 1  icense p la tes  
a re  fond of pointing t o  the many s tudies  avai lable  and 
the general l y  consistent direction of the  resul t s .  
However, one cannot draw conclusions from bad research.  
I n  the opinion of the present authors,  there a re  only 
three studies which used reasonzbly sound procedures 
(North Carolina, Virginia,  and the Australidn Capital 
Ter r i to ry) .  One of these shows a modest difference 
t h a t  i s  s t a t i s t i c a l l y  s ign i f i can t  favoring r e t ro r e f l e c -  
t i v e  l icense p la tes ,  another shows a  s imi lar ly  modest 
difference t h a t  i s  not s t a t i s t i c a l l y  s i gn i f i c an t ,  and 
the th i rd  shows n o  differences.  
REQUIREMENTS F O R  D E I 4 O N S T R A T I N G  THE V A L U E  O F  RETROREFLECTIVE 
Ll CENSE PLATES. 
If i t  i s  agreed that  the present data a re  not en t i r e l y  s a t i s -  
factory t o  j u s t i f y  the use of re t ro re f lec t ive  1  icense p la tes  as a  
cost-beneficial safety measure, the question then beconles one of 
deciding w h a t  s o r t  of investigation would be required t o  provide 
adequate d a t a .  , 
There arc  two questions which niust be addressed i n  t h i s  regard: 
1. What a r e  the expected bencfi t s ?  
a .  rrcquency of accidents  i n  ca tegor ies  l i k e l y  t o  be 
a f f ec t ed  by the  use of r e t r o r e f l e c t i v e  l i c ense  
p l a t e s .  
b.  Size  of reduction in  acc iden t  r a t e  required f o r  
t h e  treatment t o  be c o s t - b e n e f i c i a l .  
2. How l a rge  a  study i s  required t o  denionstrate s i g n i f i c a n t  
d i f f e r ences  a t  the cos t -bene f i c i a l  level  while main- 
t a i n ing  adequate s t a t i s t i c a l  power? 
I These po in t s  krill now be considered in soniewllat g r e a t e r  d e t a i l .  
Expected Benef i ts  of Re t ro r e f l e c t i ve  License P l a t e s  
Although r e t r o r e f l e c t i v e  l i c ense  p l a t e s  may be of occasional  
bene f i t  in ins tances  where veh ic les  a r e  in  motion, i t  seems c l e a r  
t h a t  the  l a r g e s t  s i n g l e  category of acc iden ts  l i k e l y  to  be a f f e c t e d  
by t h e i r  use i s  nightt ime c o l l i s i o n s  w i t h  parked c a r s .  I n  t h e  1975 
Michigan T r a f f i c  Accident Fac t s ,  c o l l i s i o n s  with parked motor veh i c l e s  
are one of the  l a r g e s t  ca tegor ies  l i s t e d ,  more than 38 ,COO i n c i d e n t s ,  
about 11% of the t o t a l .  However, t h e  Michigan s t a t i s t i c s  ( a s  well  a s  
those compiled by the  National Safety  Council)  do n o t  provide a  day- 
n igh t  breakdown. Some e f f o r t s  have been made t o  es t imate  t he  day-night  
s p l i t .  One such s tudy analyzed 890 parked c a r  crashes  in  Washtenaw 
County, Michigan i n  t he  period from 1968 t o  1971 (tlortirner and P o s t ,  
1972). S l i gh t l y  over half  occurred a t  n i g h t .  I f  t he se  da ta  can be 
general ized t o  the  e n t i r e  s t a t e ,  t h e  populat ion of  a cc iden t s  most 
l i k e l y  t o  be a f f ec t ed  by the  i n t roduc t i on  of  r e f l e c t o r i z e d  l i c e n s e  
p la te  accounts f o r  5-6% of t h e  t o t a l ,  o r  about  20,000 cases  annua l ly .  
A t  this point  even rough s t a t i s t i c s  must g ive  way t o  s p e c u l a t i o n .  
Obviously, not a l l  n ight t ime c o l l i s i o n s  wi th  parked c a r s  a r e  a t t r i b u t -  
a b l e  t o  " f a i l u r e  t o  s e e , "  and not  a l l  of those  which a r e ,  would be 
prevented by the '  add i t ion  of another  r e t r o r e f l  e c t o r  (most c a r s  have 
r e t r o r c f l c c t o r s )  . For purpose of i l l u s t r a t i o n ,  assume t h a t  t h e  c l a s s  
"preventable with use of r e t r o r e f l c c t i v e  1  i c ense  p l a t e s "  accounts  f o r  
102 of nighttinic c o l l i s i o n s  w i t h  parked c a r s .  For Michigan, t h i s  i s  
about 2,000 accidents ,  2 deaths and 300 in ju r ies  annually. Given , 
the r e l a t i ve ly  low cost of introducing ref1 cclorized pls  tcs  , they n~ay 
well be cost-bcncficial  a t  these l eve l s .  Ho\vever, t h i s  j l~dgi~~cri t  
requires a ra ther  careful analys is .  
Recpi-red Study Size.  Unfortunately, the s ~ ~ i a l l e r  tlie change one -- -- 
seeks t o  doeuil~ent experimentally, the larger  the requi~.ed rcsearch 
e f f o r t .  The problem can reach t h c  point where t h e  study i s  so cos t l y ,  
t ha t  i t  t o o  should bc considered in the cost -benef i t  ca lcu la t ions .  
Thc authors a r e  n o t  suggesting t h a t  t h i s  case necessari ly pe r ta ins  
here, but ,  as shal l  be indicated sho r t l y ,  a very large experimental 
e f f o r t  i s  indicated.  
There i s  a  fur ther  complication applicable t o  the Michigan s i t u a -  
t i on .  , The s tudies  which have been reported t o  date have compared 
fu l l y  re t ro re f lec t ive  with non-re t roref lec t ive  p la tes .  Michigan uses 
a process where the legend a n d  border of the p l a t e  are  r e t r o r e f l e c t i v e .  
The benefi ts  of re t ro re f lec t ive  treatment may be 1  inear ly  re la ted  t o  
the  extent  of  r e t ro re f lec t ion ,  o r  they may no t ,  b u t  the f a c t  t h a t  a  
study conducted in Plichigan vcould be seeking t o  compare f u l l  benef i t s  
w i t h  whatever pa r t i a l  benefits a r e  now p'rovided would m2ke i t  even 
more d i f f i c u l t  t o  denonstrate the value of the various opt ions .  
Once a  decision has been made concerning the s i z e  of the  reduc- 
t ion in accident ra tes  required f o r  the treatment t o  be acceptable ,  i t  
i s  possible t o  approximate the s i z e  of the  sample required t o  meet the  
dual c r i t e r i a  of demonstrating s t a t i s t i c a l  s ign i f i cance  while maintain- 
ing reasonable power levels .  Not knowing what the  minimum change i n  
accident ra tes  deemed acceptable wi l l  turn out  t o  be makes i t  impos- 
s i b l e  t o  specify a t  t h i s  time the  s i z e  of study required.  For purposes 
of i l l u s t r a t i o n  'however, assume t h a t  a  change 1  i  ke t ha t  found in  
Virginia i s  of i n t e r e s t .  Based on t h e i r  data i t  appears t h a t  about 
1.7 million cars would be required in b o t h  experimental a n d  control  
groups t o  achieve a power level of 0.90; a t o t a l  experimental example 
of 3 . 4  nlillion vehicles.  fhc study would involve over ha l f  of the  
6 mil l ion vehicles rcgistcred i n  Michigan. Clear ly ,  t h i s  would bc a  
very expensive study t o  carry o u t .  And, cven a t  t h i s  level of e f f o r t ,  , 
i t  can ' f a i r l y  be predicted tha t .  c r i t i c s  w i j l  remain and, a t  1cdsi: 
f o r  sorrie persons, t h e  issue piill s i i l l  be clouded. 
A sirbstantial aniount  o f  rcsearch work has been carvied out  whicll 
makes i t  appear t h a t  r e t ro rc f lcc t ive  liceiise plates niay be an c f fec -  
t i v e  way t o  reduce certain typcs of accidents.  Ho~cvcr ,  i t  a l s o  
appears t h a t  the gains t o  be expected tl~roiigh the use o f  r e t r o r c f l e c -  
t i v e  l icense plates are  very lilodest r e la t ive  to the t o t a l  problcni o f  
t r a f f i c  accidents. I f  the expected gains are  sniall , the problciii of 
demonstrating them experiment;llly i s  forniidable. Given the probleills 
o f  using a n  accident c r i t e r i on ,  i t  would be very d i f f i c u l t  and 
expensive t o  carry out a  study which krill s a t i s fy  a l l  o r  even niost 
c r i t i c s .  However, i f  benefits cannot be unequivocally es tab l i shed ,  
cost-benefi ts  remain tenuous a n d  debatable. This i s  the  s i t u a t i o n  we 
are  in today w i t h  regard t o  r e t ro re f lec t ive  l icense p l a t e s .  I t  i s  a 
dilemns from which no easy escape seems possible.  
Austral ian Road Federation. Ref1 ec t ivc  Regis t ra t ion  P lz t e s  a n d  Tllci 1- 
Signi f icance  t o  Road Safety in the S t a t e  of V i c t o r i a .  Vic tor ian  
Regina1 Conrn~i t t e e ,  Austrai l  ian Road Federatiori, 1972. 
Baerwald, J .  E . ,  Karrneiet-, D .  F . ,  and t ierr ington,  C .  G .  The Function 
and Design of Kotor Vehicle License P l a t e s .  Universi ty  of 
I l l  inoi ; ,  Engineering Experiments S t a t i o n ,  Bill l e t i n  No. 4 5 7 ,  1960. 
Caolpbell, B .  J . ,  and Rouse, N. S .  Reflector ized License P l a t e s  and 
Rear End Coll i s ions  a t  Night. T r a f f i c  Safety Research Review, 
1968, 1 2 ( 2 ) ,  40-45. 
Cook, K. G .  Reflector ized License P la t e s :  A Review and Analysis of 
Research, Technical Data and Documentation Related t o  Their  Use. 
Century Research Corporation, Apr i l ,  1975. 
Ericson, W. A .  A Review of the 1971 Virginia  License P l a t e s  Study a n d  
Subsequent Cri t i c i s n s .  The University of I~l ichigan,  1975. . . 
Hulburt,  S .  F . ,  and Burg, A .  Are Reflector ized License P l a t e s  a Good 
Idea? Special Report, January, 1975. c 
Iowa Department o f  Public Sa fe ty ,  1959,  Motor Vehicle Accident Study,  
Polk County Iowa, August, 1960. 
Kleinknecht, R .  E . ,  a n d  Hicks, J .  A .  1971 Virg in ia  License P l a t e  
Study: Powerful o r  llleak Experimental Design? Spec ia l  Report,  
1975. 
Maine S t a t e  Pol ice .  A Study of Rural T r a f f i c  Accidents P r i o r  t o ,  and 
Since,  Use of Ref lec t ive  Regis t ra t ion  P l a t e s ,  1963. 
Mortimer, R .  G . ,  and Pos t ,  D. V .  Evaluation of Rear End Co l l i s ion  
Data  f o r  Determining Vehicle Rear1 igh t ing  and Signal1 ing P r i o r i -  
t i e s .  HIT Lab Reports,  Universi ty  of Michigan, Highway Safe ty  
Research I n s t i t u t e ,  '1972. 
Olson, P .  L .  , a n d  Dcrnstein,  A .  Dctrrr,iine the  Lulilinnnce Requi rcillents 
4 
, o f  Retror-cf lcct ive Iligllbiay Signing.  P ro j ec t  3-24, Nationdl 
Cooperative tii gllvrdy Rese~rch '  PI-ograrii, Transpor ta t ion  Research 
Board, National Research Council ,  May, 1977. 
Stoke,  C .  D. Reflector ized License P la t e s  : Do They Reducc Nighttinie 
Rear End Co l l i s ions?  Report No. Vt1RC 73-R32, Vi rg in ia  tiigll\tray 
Research Council , Janusry , 1974. 
Vaughan, R, G . ,  and Illood, R .  Ref lec tor ized  N~rn~ber P l a t e s  a n d  1 '1-aff ic  
Safety in  Aus t r a l i a .  T r a f f i c  Accident Research Un i t ,  Departnient 
o f  Motor Transpor t ,  Nevr South Nales ,  February, 1975. 
